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GEHERAL  0DTL3      STUDY 

it   requested  by  the  lublio  oads  Administration  in  a  letter 
dated  January  4,  1945,  an  economic  study  has  been  completed  on  the 
Targhee  lass  -  Yellowstone  Highway  from  I  aoks  Inn,  Idaho  to  est 
Yellowstone,  i.ontana.  The  Oregon  solvency  quotient  method  was 
followed  in  making  this  study.  This  method  gives  the  relationship 
between  the  total  oosts  and  benefits  for  alternate  routes  or  methods 
of  improving  the  road.   In  order  to  apply  this  method  to  a  project 
it  is  assumed  that  the  present  road  is  inadequate  and  that  the  road 
must  be  relocated  or  rebuilt.  As  no  surveys  have  been  made,  it  has 
been  necessary  to  assume  much  of  the  data  used.   Consequently,  the 
study  should  be  considered  to  be  preliminary  only. 

I  study  reoently  made  by  this  department  in  which  were  considered 
the  various  deficiencies  of  the  existing  highways,  combined  with 
traffic,  indicates  that  there  are  88  projects  totaling  292  miles  of 
road  on  the  Forest  Highway  System  la  Montana  that  should  be  rebuilt 
before  the  Targhee  lass  :roject.   But  assuming  the  project  will  be 
built  at  this  ti  e,  the  study  was  made  on  three  different  proposals 
as  follows: 

1.  Relocation  of  the  road  via  Reas  Pass 

2.  Reconstruction,  by  contract,  of  the  road  over 
Targhee  Pass 

3.  Rebuilding  the  Targhee  Pass  road  by  swintenance 
foroes  with  yearly  special  maintenance  and 
betterments 


~  2  - 

The  first  factor  considered  in  this  study  is  the  cost  of  the 
road.  This  oost  is  made  up  of  the  capital  necessary  to  rebuild  or 
reconstruct  plus  maintenance  charges.  There  is  considerable  disagree- 
ment among  economists  as  to  whether  or  not  interest  should  be  charged 
on  capital  in  work  of  this  nature.  This  report  does  not  attempt  to 
settle  the  issue  and  in  order  that  both  sides  of  the  case  may  be 
presented  fairly  the  analysis  has  been  made  in  two  ways  for  each  of 
the  first  two  proposals.  The  question  of  interest  does  not  enter 
into  the  third  proposal. 

Proposals  number  1  and  2  were  analyzed  on  the  following  basis; 
(A)  Capital  cost  including  3-jj^  interest  amortized  in 

20  years • 
(E)   Capital  cost  with  no  interest,  amortization  in 
20  years . 

This  highway  leads  to  one  of  the  principal  entrances  to  Yellowstone 
National  park  and  is  also  a  through  route  from  Idaho  to  L'ontana.   Due 
to  the  recreational  features  of  the  area  served,  the  summer  traffic  is 
high  compared  to  the  winter  traffic.  From  traffic  records  of  the 
Planning  Survey  and  the  National  Park  Service  it  was  found  that  on  the 
present  road  the  1941  traffic  was  788  oars  per  day  for  four  summer 
months  and  130  cars  per  day  for  eight  fall  and  winter  months.  The 
average  daily  traffio  for  the  year  1941  was  350  oars.   Projecting  the 
traffic  to  the  year  1955,  which  is  the  average  between  1945  and  1965, 
the  average  daily  traffic  for  the  summer  season  will  be  993  and  for 
the  fall  and  winter  season  184.  The  average  daily  traffio  for  the 
year  1955  will  be  441  cars. 


Digitized  by  the  Internet  Archive 

in  2012  with  funding  from 

Montana  State  Library 


http://archive.org/details/economicstudy2839mont 
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The  ALT  of  933  for  the  summer  season  indioates  Standard  Ho.  8, 
which  will  provide  for  traffio  from  801  to  1,800  oars,  should  he 
built.  There  is  no  great  difference  between  Standards  No.  7  and  No.  8, 
Sinoe  the  traffio  of  993  is  only  slightly  over  the  minimum  traffio 
of  Standard  No.  8  and  sinoe  the  roadway  section  generally  used  on 
t  ontana  Federal-aid  projeots  is  30  feet  in  width,  with  a  24  ft. 
surface  and  9  inches  of  base  course  and  2-jg-  inches  of  asphalt  surfacing 
oompares  closely  with  Standard  No.  7,  this  analysis  has  been  based 
on  Standard  Mo.  7.  The  topography  along  either  the  Reas  Pass  or 
Targhee  Pass  is  such  that  exceeding  a  6;^  grade  or  a  6°  curve  will 
affect  no  appreciable  saving  in  cost,  aooording  to  estimates  prepared 
by  the  Nissoula  office,  as  the  roadway  width  and  surfacing  width  are 
the  same  for  the  40  m.p.h.  and  60  m.p.h.  classifications.   Following 
are  the  Nissoula  estimates: 

Standard  No.  -eas  Naaa  Targhee  ?asa      • 


0 

1 

2 

| 

7 

3 

ft 

8 

4 

' 

9 

5 

6 

f 


395,200  365,200 

530,000  510,400 

629,000  621,100 

653,900  645,900 

703,900  687,600 

419,100  3:2,100 

566,000  548,500 

It   is  true  that   costs  could  be   reduoed  for  these  projeots  by 

building  to  a  lower   standard  but  we  do  not  think  a  lower  standard 

is   justified.     However  a  reduotion  in  standards  and  oosts   will   in 

no  way  affect  the   relative   standing  of  the   solvency  quotients  as   in 

all   oases  the   difference  between  the   oosts   of  the  two  routes   is 

approximately  the    same  for  any  particular   standard. 


-  ?. 
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All  unit  costs  used  to  determine  savings  or  benefits  were 
adopted  from  the  Oregon  sturiy  sinoe  they  were  the  best  available, 
and  sinoe  these  oosbs  were  used  throughout  the  study  the  comparison 
will  be  equitable  in  all  oases. 

Each  proposal  will  now  be  discussed  saparately  to  clarify  all 
factors  taken  into  consideration. 

HEA3  PASS 

This  proposal  is  a  new  location,  over  a  pass  that  is  144  feet 
lower  than  Targhee  Pass  over  which  the  present  road  passes.  This 
route  is  an  estimated  five  miles  shorter  than  the  present  road, 
having  a  total  length  of  approximately  18  miles.  The  cost  to  build  this 
location  has  been  estimated  at  ..629,000, 

The  ADT  for  this  route  for  the  year  1955  will  be  410  instead  of 
441  due  to  the  fact  that  an  ADI  of  31  cars  will  remain  on  the  present 
road  due  to  looal  culture. 

The  cost  to  maintain  this  route  has  been  determined  to  be  r350 
per  mile  per  year.  An  additional  maintenance  charge  of  v50  per  mile 
will  be  necessary  to  n<aintain  the  Targheo  pass  route  as  a  county  road 
for  the  looal  traffic.  This  oharge  must  be  considered  as  a  penalty 
oharge  against  the  Reas  Pass  looation. 

The  various  forms  were  then  filled  out  based  on  ADT  of  410,  To 
each  form  is  attached  a  detail  sheet  showing  henr   the  various  figures 
on  the  forms  were  calculated.  After  the  various  items  suoh  as  income, 
cost,  and  benefits  had  been  calculated  they  were  summarized  on  one 
sheet  and  the  solvency  quotient  was  calculated  for  aach  of  the 
three  analyses. 
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This  proposal  is  to  reconstruct  the  Targhes  ass  road  on 
approximately  the  sane  location,  but  reducing  grades  and  curvature 
and  rebuild  to  the  same  standard  as  the  new  location  ovor  .leas  Tass. 
The  cost  estimated  by  the  Lissoula  office  to  do  this  work  was 
621,100. 

The  AiJT  for  1955  on  this  road  was  determined  to  be  441  and  all 
calculations  were  based  on  this  amount  of  traffic 

The  length  of  this  route  is  23  miles  or  5  miles  longer  than  Reas 
Pass  looation. 

A  set  of  forms  was  filled  out  for  this  proposal  and  the  solvency 
quotient  calculated  in  the  same  manner  as  was  done  for  the  Reas  Pass 
location, 

-•  I  ;asj  -  . -.:i:.-  ..  ;  \kd  b^tt.^nt 

uy  stvh:  .:  .   .  j  r  :c  .s 

Under  this  analysis  it  is  proposed  to  make  improvement  in 
ourvature,  alignment,  grades,  base,  and  surface  with  State  maintenance 
forces  over  a  period  of  20  years.   It  has  been  assumed  that  approximately 
1/20  of  this  work  would  be  done  each  year,  therefore  the  benefits 
received  from  the  road  would  b6  only  50/  or  the  average  of  no  benefit 
in  the  first  year  to  full  benefit  at  the  end  of  20  years. 

From  the  study  previously  referred  to  this  road  is  25/  deficient, 
therefore  the  cost  to  improve  by  maintenance  and  betterment  would  be 
25^  of  $621,100  or  $155,275  but  due  to  the  fact  that  only  1/20  of  the 
work  will  bo  accomplished  each  year  the  cost  weald  increase  per  unit. 
The  cost  increase  was  assumed  to  be  100/.  Therefore,  the  total  cost 
would  be  double  this  amount  or  £310, 550 •   Since  all  the  money  under  this 
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proposal  wuld  oome  from  current  income  no  interest  charges  were 
added  to  the  total  cost. 

The  income  from  traffic  was  figured  on  an  ADI  of  441  the  same  as 
proposal  two. 

A  set  of  forms  were  filled  out  on  the  above  figures  and  the 
solvency  quotient  calculated. 

sut.-:.-j?.y 

hca   bhe   solvency  quotient   is  unity  the   project   is   solvent   but 
not   surplus   producing.      If   it   is   greater  than  one,   a   surplus  will  be 
created  for  extensions    or   improvements.      If   it    is   less  than  unity  the 
project  oannot  be  justified  on  economic  grounds  alone. 

Following   is  a  tabulation  of  the  different   quotients   obtained  from 
the   different  analyses   of  the  three   proposals. 

The  addition  of   lar  /  Bn  /  Bf  divided  by  the   annual   cost   represents 

the   actual    solvency  of  the  route,  for  example  for   proposal  number  1 

16,300  /  44,564  /  17,709 

51,731  =  1.51   on  the  other  hand,   Qo  ■  1.02 

represents  the   composite   bonefits  to   the   road  users  and  the  state. 

SOLVENCY  RESULTS 


?e&s   Pa. si             : 
Location 

Targhee   FftSl 
Feoonst . 

"aintcmance   &        '• 
betterments             : 

A        : 

3 

A         :      P 

rQl   -  Financial    Inoome 

0.32    I 

0.42 

0.43    :   0.57    i 

0.86                   i 

:$3n-  Non-fuel   Savings 

0.S6    : 

1.15 

: 
0.11    :   0.15 

0.11                    : 

:0Bf-Fuel   Savings 

■   0.34 

0.46 

0.05    :   0.06 

0.05 

.•Actual   Solvency 

1.51 

2.01 

: 

:   Q.S9    :    0.78 

: 
1.02                      : 

:Composite   Solvency 

1   1.02 

1.36 

:   0.42    :    0.55 

• 

1             0.72                     : 

tlr.f 


A   a  Capital  cost  including  S-g,o  interest  amortized  in  20  years 
B  «  Capital  cost  with  no  interest,  amortized  in  20  years. 
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Thus  it  is  indicated  that  if  the  project  is  reconstructed  the 
'eas  7ass  location  with  actual  solvencies  of  1.51  with  interest  and 
2.01  vrithout  interest  is  the  soundest  proposal  as  the  Targhee  Pass 
reconstruction  has  aotual  solvencies  of  0.59  and  0.78  respectively, 
while  the  maintenance  and  betterment  proposal  has  an  actual  solvency 
of  only  1.02  in  addition  to  being  in  a  more  or  less  unsatisfactory 
condition  throughout  the  20  year  period. 

It  should  be  understood,  however,  that  these  aotual  solvencies 
represent  the  solvency  of  one  route  as  compared  to  the  others  as 
determined  from  the  total  inoome  and  road  users  benefits.  The  study, 
of  course,  is  not  concerned  with  the  fact  as  to  whether  or  not  there 
is  sufficient  traffic  over  the  project  to  justify  its  construction  in 
the  first  place  from  a  financial  standpoint.   In  faot,  there  is  very 
little  mileage  on  the  Federal-Aid  System  in  Montana  that  produces 
sufficient  income  to  pay  the  cost  of  construction  and  maintenance. 

As  stated  in  the  beginning,  this  study  was  undertaken  at  the 
request  of  the  Public  -oads  Administration  and  was  made  b  -   .   .  Johnson, 
Office  .  "ngineer  for  the  Highway  Traffio  '■■   Planning  Survey,  assisted  by 
the  technical  advice  and  recommendations  of  the  State  and  lublic  Hoads 
Highway  Planning  Survey  managers. 

AKALYSIS 

Gm  ;:U1,    II^'OHHATION 

Location         The   section  of  the  road  studied  is   from  the     est 
entrance   of   Yellowstone  National   Park  southwesterly  to  Hacks    Inn,    Idaho. 
It   is   on  the  following  highway  system: 
National   Forest    System; 

Hon tana   portion  9.4  miles,  Montana  Forest  Highway  Route     46 
Idaho  portion     13.6  miles,    I  "aho  Forest  Highway  Route     34 
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Federal  Aid  System; 

':  on  tana  portion  9.4  milts,  Federal -Aid  Aoute  ,,14 
Idaho  portion  13.6  miles,  Federal-Aid  Route 
U.  S.  Highway  System; 

Montana  portion  9.4  miles,  U.  S.  Highway  ,191 
Idaho  portion  13.6  miles,  U.  3.  Highway  ,191 


Traffic 


TARGBEE  FA3S 

Average  daily  traffic  1941  ...  350 

\verage  daily  traffic  4  months  summer 1941  ...  788 

Average  daily  traffic  balance  of  year  1941  ...  130 

Average  daily  traffic  4  months  summer  1955  ...  993 

iverage  daily  traffic  balance  of  year  1955  ...  164 

Average  daily  traffic  12  months 1955  ...  441 

1955  is  the  average  between  the  years  1945  and  1965  —  the 
period  over  which  amortization  was  calculated. 


Average  Daily  Traffic 


Year*   Passenger   » 
:    Cars     I 


Trucks 


1 

Looal : Foreign! 

: 

Light :  Med. 

: 

: Heavy) 

: 

Semi   ! 
Trailer 

Full 

.Trailer 

» Busses :Total 

1941. 

144  :   119 

53   :   5 

:   0 

27    i 

1 

:   1    :  350 

1955 

i  181  :   150 

66   1   6 

•   1 

•   34 

•  1 

:   2    :  441 

7'eroent   passenger  cars   75.0  '         Trucks   25.0;' 


1955 
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SEAS   PASS 


Average   Dally  Traffic 

:      Passenger 
Year:           ;ars 

Trucks 

;Looal : Foreign 

:Light 

Ped. 

Heavy : 

Semi 

'Trailer 

Full 
trailer 

Busses  :Total 
: 

:             : 

1955:   168    :   139 

:      62 

•      6 

:      1 

32 

■     1 

1         :   410 

Percent   passenger  oars   74,9'       Trucks  2b. 1',       1955 

Average  Weights   of  Passenger  Cars  and  Truoks 
(Determined  from  1944  Pont ana  Poadoneter  Survey) 

Passenger  oars ....1.50  tons 

Trucks,  Light 3.27  tons 

Truoks ,  Medium 6.88  tons 

Trucks,  Heavy 11.15  tons 

Truoks,  with  Semi  Trailer 14.89   tons 

Trucks,  with  Trailer 22.76  tons 

Pisses 9.00  tons    (Estimated) 
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REA  '  S  PASS 
LOCATION  ANALYSIS 


ASS    —  I 

HIGH.7AY  PROJECT  ANALYSIS 


Location  of  project       on.iana  &  Idaho 


County    Gallatin  &  Fremont 


Description  of  project      :eas   mss  "  West  Yellowstone  -  Macks   Inn 
!daho  Vlt    34 


Highway  number    .  ont.  ¥11  „46 
Length      18*0  miles 


Analysis  made  by    P-  K.  Johnson 


Highway  system    Forest  Hv.y.  &  Federal -Aid 


Date  of  analysis      Harch,  1945 
Checked  by 


A 


*ar  ■  $    16,300 


1 

16,300 


Qs«Iar/KlCa.     (    )    ^TTsT-  1  . 


32 


'x  r>     nr   n  44564 


17709 
QBfsBfAlCa-     (A)     ST731   =  0.34 


Kl 


a 
I 


Ca  =  $ 

51,731 

z:  ,900 

Bn  »  | 

44,564 

44,564 

Bf  =  # 

17,709 

17,709 

KlCa=$ 

51,731 

38,900 

16300 

Ka    =  0.93 

0.93 

K3    r  0.25 

0.25 

K2K3  ■  0.2325 

l-KgBg.  0.7679 

16500 

58900     *     0.42 


44  b  64 

00    3TTTO-    =  jj£L 


17709 

(B)     3T&W     =     -.46 


Q,s=Qs-i;:2K3iiBf=(A)   0.32  -   (J. 34  x  0.2325)   *  0.24    (b)  0.42  -   (0.46  x    ..  ■      .31 

Qe«°»707   ^s*^Bn+  Cfef (I-K2K3) )=   (a)    ,707    (0.32  /  0.06  /   (o.S4  x   .7G70)   =  1.02 


(B)    .707   (0.42  /  1.15  /  (0.46  x    .7679)  ■  1.36 


A  *  100/.'  ..oad  users  funds  amortized  in  20  yrs .        3   %  interest 
B  »  100£  Head  users   funds   amortized  in  20  yrs.     No  interest. 


AN  J!  UAL  COST 
CALCULATIONS 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  .  ontana  a  Idaho County  Gallatin  &  Fremont 

Description  of  project  '-sag  Pass  -  West  Yellowstone     Macks  Inn 

Idaho  F.H.  ,34 
Highway  number  Loncana  _  .  ..  46 Highway  system  Forest  Hwy.  &  Federal -Aid 

Length  15.0  nilcs Date  of  analysis  March,  1945 

CAPITAL  COSTS 
Item  Net       Gross*   Amort.       annual 

Cost      Cost     Period      iltal  Cost 

Rights  of  way,  easements,  etc.   $ _____  $ & 

Clearing,  grading,  etc.         ___       „ 

Pavements  and  surfacing: 

Type , Mi. „__________ 

Type , Mi. __ 

Structures : 

Type , Ft. 

Type , Ft, 

Type , Ft 

Signs,  lights,  signals  etc... 
Other  Construction  items : . . . . 
Unamortized  cost   old  const... 


1.  Total   annual   capital    cost .  t>i>i-*'JW. '. .  WP*WV. .  2V.  YT.  $iv, .  fc    44,281 

629,000  Ko   Interest     "31,450 

MAINTENANCE  COSTS 
Item  Net  Gross** 

Cost  Cost 

Pavements  and  roadway  surfaces: 

Type _____»  Mi,   $ |_ 

Type ,     Mi. 

Roadbed,  shoulders  and  right  of  way  Mi. 

Structures: 

Type ______  Ft. 

Type__ ,  Ft.     _____    __' 

Type ,  Ft. 

Miscellaneous  -general  maintenance 

Other  items "  ~~ ~~  "  $~~ 

2.  Total   annual  maintenance   cost    10  350. 00"  "  $Vft300~ 


23  miles  50.00  1,150 

OPERATION   COSTS 

3«   Additional  mileage at  per  mile  $ 


CI, 731  Interest 

TOTAL  ANNUAL  COSTS   (1   +  2  +  3)  I  38,900  No  Interest 


* 


♦Gross  costs  comprise  net  costs  plus  10%  for  engineering  and  construction 
and  _4#  for  general  administration  and  overhead. 

**Gros8  costs  comprise  net  costs  plus  6%   for  general  administration  and 
overhead  expense a 


REAS   PAG 
gg   LOCATION 
CAPITAL  COST  DETAILS 


Total   oost   estimated  at   £629,000 

14;!  s    "ngr.,   a  dm.   (?:  overhead  oost 

629000 

114    x  100  *  ;>  551, 750  -  net  oost 

Using  5jg?S  interest  over  a  20  year  period 

See  page  109  Cao 

TB  -,f7  Oregon  (1937)       o   from  ohart  =  .0704 

629000  x  .0704  *  *44,281  =  annual  capital  oost 

Using  no  interest: 
629000 

20  =     31,450     »  annual   capital  cost 

Maintenance  oharge  ■  $950  per  year 

350  x  18  »  <*  6,300,00 
44281  /  6300  -  50,581.00 
31450  /  6300  =     37,750.00 

I'aintain  the  Targhee   Tass    '"'oad  as   County  Road 

23  Mi.  P.  "!50  per  mile  -     1,150.00  per  year 

50,581  /  1150  s  (51,731         Total  annual  oost  with  interest 

37,750  /  1150  s     38,900         Total  annual   cost  without    interest 
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Time  Element,   Savings 


HIGHWAY  PROJECT   ANALYSIS 


Location  of  project    ;,ont.  &  Idaho County    Gallatin  J. 

Description  of  project  „;eas   pass   -  ..est   Yollov'Sbonc   ■  llaoks    Inn 

Highway  number!:' ;-.ho   .aM,      ont.   l~~{  46    Highway  System    T'or^st   i 

Length       18 #0  miles  Date   of  analysis    March,   1145 


Annual   Traffic  Volume 
Private   Passenger   cars(per  year) 

Trucks,   light    (per  year) 

Trucks,   medium   (per  year). ..... . 

Trucks,   heavy   (per  year). 

Busses    (per  year)...-.. 

Other  traffic 

Totals... 

Private  Pa s s enger  Cars 
Average  speed  (miles  per  hour).. 

Distance  (Miles). 

Time    (hours   per  trip)o .  ........ . 

Time   savings   per  vehicle 

Value   of   savings($/vehicle-hour) 
Annual  traffic  volume..  ......... . 

Value  of  time   savings . » 

Trucks,   Light 
Average   speed'  (miles   per   hour).. 

Distance    (miles) o 

Time  (hours  per  trip)* ......... . 

Time  savings  per  vehicle........ 

Value  of  savings  (^/vehicle-hour) 

Annual  traffic  volume.. .... 

Value  of  time  savings. ......... . 

1  OX  B  1  M   ;  '   f  4  }  *  (  c-  U  t  O  <.  I  O  f   D  f  ♦ 

Trucks ,  Medium 
Average  speed  "^miles  per  hour).. 
Distance  (miles)................ 

Time  (hours  per  trip).... 

Time   savings   per  vehicle. <• 

Value  of  savings    ($/vehicle-bour) 
Annual  traffic  volume........... 

Value   of  time   savings 

Trucks,   He avy 
Average  speed~(miles   per  hour).. 

Distance   (mile s) • • . . • 

Time   (hours   per  trip). 

Time  savings   per  vehicle. ...... . 

Value  of  savings    ($/vehicle~hour) 

Annual  traffic  volume... 

Value   of  time   savings........... 

Total 

Busses 
Average   speed   (miles  per  hour).. 

Distance    (miles). 

Time  (hours  per  trip) 

Time  savings  per  vehicle........ 

Value  of  savings  (^/vehicle-hour) 
Annual  traffic  volume. .......... 

Total 

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS 


112,055 
22.630 
2.190 
12 ,  775" 


149,650 

45 
18 

.as 

•116 


-SO.  60 


A1^055_ 
7^799 


39 


18 


>461 
.196 


•86 


22#630 
3  .,814 


~.-ia_ 

^_*L.s2jr.4_„ 

,-.2.2I_ 

2.190 
5S2 
61  2 


^^Z. 


-IS- 


&QZ- 


- ^ir *r  p 4-tVN    ■    i 

-.4,864 — 


Routes 
B 


42 

__23 

.534" 


35 


23 


.657 


.31. 


_23_ 


l&U 


_2S. 


-23- 


►821 


17.059- 


REAS  PASS 

l,i A,   LOCATION 
TIME  ilLiL,NT   SAVING  DETAILS 


Passenger  oars : 
page  433    (1937 


Speed  constant   for   all  grades 


Ts   =23  18 

4f     -     13     :      .534  -    .418   *    .116 


112,055  x   .116  x  $  0.60 
Trucks    (light  )i 
Page  433   (19W) 


£7,799 


Trucks    (medium) 
Page  433    (1S37) 


Trucks    (heavy) 

"age  433 
(1937) 


1''  grade  -  type  433  surfact      speed  *   3G  m.p.h. 


;  route  alignment  =  10 

xi sting  route  alignment  •     6 
] -"'oint   saving         *     4 


4  x  1.0  =  4  miles   per  hr.   reduction  maue   on  aocount   of 

alignment 
Speed   on  existing  route  •  ffS   -  4  =  35 


Ts   =  23  18 

35     -     I?     «      .657  -    .461   ■    .196 

22,630  x  .196  x  £0.86  ■  ,3,814  Saving 


Prom  chart  speed  ■  35  m.p.h. 
Correct  for  alignment  same  as  above 

23     13 
T  «  3T  -  "3T  =  .741  -  .514  =  .227 

2,190  x  .227  x  1.17  =  |58g  Saving 


Proa  chart  speed  *  32  m.p.h. 
Correct  for  alignment  as  above 

23     18 
T  «  28"  -  If  =  .821  -  .562  =  .259 


35  -  4  *  31  m.p.h, 


32  -  4  «  20  m.p.h. 


12,775  x  .259  x  1.47  »  4,364  Saving 
Total  Saving  =  7,799  /  3,814  /  582  /  4,864  =  $17,058 


Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 
onbana  *  Idaho  County  Gallatin  ft  Fremont 


Location  of  project^ 

Description  of  Project  -  ^3   ]-*xSS   -     "est  Yellowstone  -  ;  aclts    Inn 

Highway  number fflaho  l':i  34.   '  ont     II  46  Highway  system  forest     :.  y  g    1  '.deral-Aid 
Length  tpq Date  of  Analysis larch,   1S45 


A 


lb.Q 
5.0 
446^726 


41 ,7fi9 


^2 


1649 
150 


Distance 
Length   (miles ) , 

Distance  saving   (miles) 

Average  annual  traffic   (tons).... 

Annual  traffic   saving   (ton-mi.)..         2,2J  3,61 

Cost   ($/ton-mile) V0.U187 

Annual  saving 

Total $ 

Surface 

Roadway  surface  type 

Saving  coef fi  cient 

Aver,  annual  traffic  (ton-mi.)... 

Saving  (^/ton-mile) 

Annual  Saving 

Total | 

Rise  and  Fall 

Rise  and  fall  (feet) 

Saving  (feet) 

Saving   (foot-tons  ) ri  tr>r>P. ,900 

Saving   ($/f  oot-t'on) ?   A<;:  Y  ^  ^-6 

Annua  1  s  aving ^>29 

Total $~ 

Gradient 

Gradients  in  per  cent 

Red'n  in  gradient 

Average  An.   traffic    (ton-mi.).... 

Saving   (l/ton-mile) 

Annual  saving 

Total $ 

Alignment 

Curvature  rating 

Points  improvement. 

Saving  (point-ton-miles) 

Saving  (#/point-ton-mile) 

Annual  saving 

Total 

Traffic  Stops 

Number  per  year 

Eliminated  per  year 

Aver,   vehicular  weight    (tons).... 

Saving  ($  per  ton-per   stop) 

Annual   saving 

Total 

TOTAL  ANNUAL  MILEAGE  ELEMENT   SAVINGS 


Routes 

B 
I  "IIG 

23.0 


.14 


1_ 


JS> 


W  ^  fit t?.79. 

0.QQ1 


463 


1799 


.98 


$     45,214 


x^Aci   PASS 
HEu   LOCATION 
j  ILKAGE  iJLEMEMT  SAVINGS   DETAILS 

Distance 

Cost  ton  mile : 

Passenger  oar  =  2.07  cents   per  mile  —  page   385       TB  $>7  Oregon   (1937) 

Gross  weight  for  trucks  this   projeot 
Light  -     62  x     3.27  »  202.7  tons 

Medium  -  6  x  6.88  «  11.3  " 
Heavy  -       1  x  11.15  ■     11.2     " 

Semi.  Tr  -  32  x  14.89  -  476.5  ■ 
Full  Tr.  --  1  x  22.76  *  22.8  ■ 
Busses  -       i  x     9.00  •       9.0     ■ 

103  733.5     *7.41  ton  average 

14,    820  pounds  average 

103 

WJ    s  25. 1^  of  traffio  =  trucks 

From  Chart  113,  page  388  (TB  ,-/7  Oregon)  (1937) 

Operating  cost  for  14,820  pound  gross  weight  '   1.29  oents  per  T.  mile 

Passenger  oars  ■   .749  x   2.07  ■  1.55 

Truoks         ■  .251  x  1.29  »  0.32 


Combined  cost  in  cents  per  T.  mile     1.87 

Surface 

Both  roads  have  or  to  have  type  483  surface  —  so  no  saving  effeoted. 

Rise  and  Fall 

Existing  road  has   1,799  ft.    of  rise  and  fall.      New  location  will    eliminate 
at   least  150  ft.    of  rise  and  fall   due  to  lower  elevation  of  Reas   Pass. 

446,726  x  150  ■  67,008,900  foot  tons    (Traffio   Sheet) 

74.9'  ■  Pass.   Traffio 

25.1$  «  Truck  Traffio  with  average  weight  «  14,820  pounds 

74.9  x  3.72  x  10-6  -  2.79  x  10-6 

25.1  x  2.50  x  10-6  »   .63  x  10~6     Page  410  TB  #7  Oregon  (1937) 

3.42  x  10-0 
67,008,900  x  .00000342  *  | 229.00 

Gradient 

The  gradient  of  both  routes  is  so  close  to  1^  that  the  difference  can 
be  neglected.  Therefore,  the  annual  saving  for  the  item  is  0. 

Al ignmnet 

446,726  x  18  x  4  ■  32,164,272  Point   -  Ton-Files  saving 

32,164,272  x  ,0.001   ■   .3,216  page  417   (TB  #7  Oregon  1937) 

Traffio   Stops  None 

Total   =  41,769  /  229  /  3,216   ■  ^45,214 


Traffic  Benefits 
HIGPI.7AY  PROJECT  ANALYSIS 
Location  of  project     ~  on  .arr  ho  County     Gallatin  ^nb 


Desoription  of  project 

Yellows ton 

Inn 

I  aho  PH  ,24 

Highway  number     i  ont .  ,  a     46 

High\ 

Date 

tit  Fac 

vay 
of 

tori 

system  lore 

: 

Length     18.0  I.iles 

* 

Mileage  Eleme: 
Item 
Distance  savings 

analysis     1 

3 

Fuel 
Function 

15,872 

.arch,   1345 

Non-fuel 
Function 

I   25,897 

Roadway  surface   savings 

Rise  and  fall  savings 

a  , 

0 

Gradient  savings 

0 

0 

Alignment   savings 

1.608 

1,G08 

Elimination  of  traffic   stops 

Miscellaneous  savings 

Total  Mileage  Savings 

17,709 

|    27,505 

Time  Element  Factors 

Annual 
Type  of  Traffic                          Value  of 

Time  Saving 

Passenger  cars                                $      7,799 

s 

Other  Benefit   Items 
Item                        Value 

1 

9 

Trucks,    light                                         5/314 

Trucks,    medium                                             BW 

Trucks,    heavy                                           4,864 

Busses 



Total  Time  Savings                    $    17,059 

Total 

1 

Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits  $    17,709 


>T        „     ,    „        .  .  (Mileage  element  factors  *  <i7,o05 

Non-fuel  function  ,_.   ft.,    .  -  .       w  «  ^  ,Ua 

...  (Time   element  factors  T7,059 

benefits 


(Other  benefit  items  $T 


Total  Non-fuel  Function  Benefits__ $    44,564 

TOTAL  ANNUAL  BENEFITS  62,275 


LEAS    -  I 

'    location 
lFFIC  benefits  d  tails 


Distance  Savins;        -       Fuel   ft  lion-fuel   function 

See   page  438    (1937)  38;'     s     fuel    saving 

62  '     *     non-fuel   saving 

Surfaoe  Saving        -  See  page  439  -  0   in  this  oase 

^.ise  &  Fall  Saving 

See  page  439  (1937)      lOfljC  fuel  function 

Gradient  Saving 

See  page  439  (1937)  0  in  this  case 

Al  igninent  Saving 


See  page  440  (1937)  50;£  fuel  function 

Elimination  of  Traffic  Stops 

See  page  440  (1937)   0  in  this  oase 


TARGHbE   PASS 
RECONSTRUCTION   ANALYSIS 


RGHEE  PASS  -  EEC 

H1GH7AY  PROJECT  ANALYSIS 


Location  of  project     Montana  ft  Idaho County  Gallatin  ft  Fremont 

Description  of  project  Tar  ghee   Pass   -  West  Yellowstone  -  Macks   Inn 

Idaho  FH   ,34 
Highway  numberT'ont.  HI  ..46 Highway  system  Forest  Iiwy.  -  Federal -Aid 

Length       23.0  miles  __Date  of  analysis  ?;aroh#  1945 

Analysis  made  by     w:.   Johnson  Checked  by 


A  B  A  B 

Ki         =       i  i 


Aar  s  £22.317 

22*317 

°a     =   #ol,775v 

39,105 

Bn     «  |   5,899 

5,899 

Bf     =  |    2,367 

2,367 

KlCa=  ,?  51,775 

3^,105 

K2K3 


1-%K3« 


22317  22317 

Qs=  Ia r/KlCa«  ( A)  51775  s  0.43 (B)     59105     »     0.57 

„    m  r  5899  5c 9 9 

^Bn«Bn/^l^a(A)  ^[775  »  0.11  (B)     SHoT     *     0.15 

'  _    ^  n  2567  2367 

QBfsBf  AlGa«  (A)  -5177T  =0.05  (B)     39105     »     0.06 

^WV^Bf^     «.   =  „ 


Qc=0o7°7   ^s^Bn*  'teftH^Dg  (A)      >7Q7   (Q.45  ^  Q<11  /  0,05)     =  0.42 

(B)      .707   (0.57  /  0.15  /  0.06)     =  0.55 

A  s  100.'  .load,  us  ors  funds  amortized  in  20  yrs.  '  3;'  interest 
B  ■  100'  :oad  users  funds  amortized  in  20  yrs.  no  interest. 


TARGHEK  PASS  -         .CIIOH  SELgS, 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  Montana  and  Idaho       County  Gallatin  ft  Frenont 

Description  of  project  Tar^hee  Pass  -  west  Yellov/stone  -  Macks  Inn 
Idaho  FIT  -  S4  ""' 


Highway  number  "ont  ^jjUjg Highway  system  Forest  if  ,-,  ■  Federal-Aid 

Length   23.0  miles Date  of  analysis   Haroh   1945 

CAPITAL  COSTS 
Item  Net       Gross*   Amort.      Annual 

Cost      Cost     Period    Capital  Cost 
Rights  of  way,  easements,  etc.   $  I  $ 

Clearing,  grading,  etc. 
Pavements  and  surfacing: 

Type_ ,  Mi. 

Type 


Structures : 

Type 

Type 

Type 


Signs,   lights, 
Other   Constructi 


Mi. 

Ft. 

Ft. 
Ft. 


signals   etc. . . . 

Lon  items: 

Unamortized  cost   old  const.... 


1.    Total   annual    capital    cost .  £44-,&24,  . .  ^l.,J.jQq  . . ~£q  gf ...  3J$ ~Tz?TZ5 

„;„,„,  621,100       No.   Int.         81,066 

MAINTENANCE   COSTS 

Item  Net  Gross** 

Cost  Cost 


Pavements  and  roadway  surfaces: 
Type 


Mi.    $ 


Type '    "~ — lii„ 

Roadbed,    shoulders   and  right  of  way       ~~         Mi. 

Structures:  

Type ....  Ft. 

Type         ,          Ft. 

M.   T^e . ; __ZZ"» **.• 

Miscellaneous  general  maintenance  '       — 

Other  items  — 


2.  Total  annual  maintenance  cost 

OPERATION  COSTS 
3»  Additional  mileage  at 


$-£*P£C_ 


per  mile  % 


TOTAL  ANNUAL  COSTS    (1+2+3)  ft  Ki    77* 

v  J' ___ ___„ 9  51,775         Interest 

33,105     Bo   Interest 

a*nd°lSJ'  IT*   C°mPriSL ^   °6stS   PlUS   W°  f°r  ^^ing  and  construction 
end  I4/0  for  general   administration  and  overhead. 

**Gross   costs   comprise  net    costs   plus  6%  for   general   administration  and 
overhead  expense o 
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■ASS  -  "ON   Time  Element  Savings 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  li«Bfe»  &  Idaho County  Oal latin  ':   Fremont 

Description  of  project  yarghee  &ss  -  crrb  Yellowstone  -  ::aoks  Tnn 

Highway  number^  ont .  V:\   4Gf  Tdaho  Til   34 Highway  System  ~orest  Ifwy. ,   J  jdoral- 
Length  25.0  miles Date  of  analysis  Tjaroh.  1945 

Routes 
A  B  C 

Annual  Traffic  Volume 

Private  Passenger  cars(per  year)  1.20.815    12 

Trucks,  light  (per  year) 24 1 090     24^090 

Trucks,  medium  (per  year).......  2f190      2,190. 

Trucks,  heavy  (per  year) 13.070     13.670 

Busses  (per  year).. 

Other  traf  f i c . .  . . 

Totals...... 

Private  Passenger  Cars 

Average  speed  (miles  per  hour ) . .  43        43 

Distance  (Miles).. 23        £3 

Time  (hours  per  trip). o ........ .  «o34        »   - 

Time  savings  per  vehicle 

Value  of  savings ($/vehicle-hour)  .0.60 

Annual  traffic  volume...........  120,  815 

Value  of  time   savings 
Total.. 

Trucks,   Light 

Average   speed   (miles   per   hour)..  59  35 

Distance    (miles) 23                 23 

Time    (hours   per  trip). . ........ .  .590, 

Time  savings   per  vehicle •  an 

Value  of  savings    ($/vehicle-hour)  n  Rfi 

Annual  traffic  volume. ....... « . .  ?£.  OQO 

Value  of  time   savings ......... .».  „__i_3iL 

J.  O"0  6  X  o   o    *   c *    o    *   a   *    o    o    »    e    o   9   o    to   c    c   •  &  1         *1  f\S\ 

Trucks,  Medium 

Average  speed  TJniTes  per  hour)..  55 

Distance  (miles). •     23 

Time  (hours  per  trip)*... »6b7 

Time   savings   per  vehicle........  ,034 

Value  of  savings    ($/vehicle-hour)  117 

Annual  traffic  volume...........  9   1 qn 

Value,  of  time   savings ...........  ?1 R 

Trucks,   Heavy  — — — 

Average  speed   (miles   per  hour)..  32 

UX  S  wcinCc     ITTIX  16SJ««i*i«»*«««»t«<«  o  *z  o*z 

Time   (hours   per  trip). 

Time  savings   per  vehicle........  .ins 

Value  of  savings    ($/vehicle-hour )  -.    *7 

Annual  traffic  volume...........  •%  .870 

Value   of  time    savings 

Total 

Busses 
Average  speed  (miles  per  hour). 
Distance  (miles)0o... 
Time  (hours  per  trip) 
Time  savings  per  vehicle 
Value  of  savings  (^/vehicle-hour) 
Annual  traffic  volume. .......... 

X  O  w  cl  X  •••••«•••  •  a  •••••'*••  « 


-aa 


*••«»•» 


•  *  0  *  •  •  • 


TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS 


♦  3.697- 


- 

Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 
Location  of  project       ontana  ft  Idaho  County    Gallatin  ft  Fremont 

Description  of  Project    TiirSh^ /:s*   "    ■cdC   ^^°^^°"e   "   ■  ^'5    +»» 
Highway  number  -  ont   :  ^  4o»    idano      i  a4  Highway  system    Forest  Hvy.   -  Federal -aid 
Length       25,0  Date  of  Analysis  roh,   1945 


483 


A 
Distance 

Length  (miles) 

Distance  saving   (miles) 

Average  annual  traffic    (tons)....  

Annual  traffic   saving   (ton-mi.)..  

Cost  ($/ton-mile) 

Annual  saving 

Total $  I.'ono 

Surface 

Roadway  surface  type 

Saving  coef fi  cient 

Aver,  annual  traffic  (ton-mi.)...    

Saving  ($/ton-mile) ~~~~~~~~~~~ 

Annual  Saving 

Total $J 

Rise  and  Fall 

Rise  and  fall    (feet) 1,699 

Saving   (feet) 10 

Saving   (foot-tons) 47 ,c 79 ,600 

Saving   (f/f oot-ton) 3.4; 

Annual  saving 

Total $~ 

Gradient 

Gradients   in  per  cent » 

Red'n  in  gradient 

Average  An.   traffic    (ton-mi.).... 

Saving   ($/ton-mile) 

Annual  saving 

Total $j 

Alignment 

Curvature  rating 

Points  improvement 

Saving  (point -ton-miles) 44,049,252 

Saving   (|/point-ton-mile) ,0.0i 

Annual   saving 

Total $4,40£ 

Traffic  Stops 

Number  per  year 

Eliminated  per  year 

Aver,  vehicular  weight  (tons).... 

Saving  ($  per  ton-per  stop) 

Annual  saving. 

Total |Uone 

TOTAL  ANNUAL  MILEAGE  ELEMENT   SAVINGS 


Rout  e  s 

B 
LISTING 

23 


433 


[lone 


1,799 


164 


.S3 

~ 


.98 


10 
T 


$4,569 


MILEAGE  ELEIL.IjT  SAVINGS  DETAILS 


Distenoe  i  Reoonstruoting  road  on  present  general  alignment  will  not  decrease 
distance. 

Surf aoe ; 

Reconstructed  surface  to  be  sane  as  existing  surfaoe  —  Type  483. 

Rise  &  Fall : 

In  reoonstruoting  it   is  estimated  that  100'    of  rise  and  fall  will  be 
eliminated, 

478,796  tons  (from  traffic  sheet) 

478,796  x  100  -     47,879,600  foot -tone 

75.0,'  «  pass,  traffic 

25.0/.'  ■  truck  traffic  with  gross  weight    of  14,840  pounds 

75.0  x  3.72  x  10-6  =  2.79  x  10-6 
25.0  x  2.50  x  10-6  «  0.63  x  10'g 

3.42  x  10"6         rage  410  TB  #7  Oregon  (1937) 

47,879,600  x    .00000342   ■   j 164.00 

Gradient ; 

There  will  be  no   difference  in  gradient    of  the  reconstructed  road 
in  comparison  with  present   road. 

Alignment ; 

478,796  x  23  x  4  =  44,049,232 

44,049,232  x  0.0001  *  '4,405 


PASS 

HIGHWAY  PROJECT  ANALYSIS 


Traffic  Benefits 


Location  of  project     ontana  ft  Idaho 


County    Gallatin  k  Fremont 


Description  of  project     Targhee   Pass   -  "vest  Yollowstoi     -Hacks   Inn 

liont#  F.H.  „46 
Highway  number  Idaho  P.M.  {  34                             High\ 

vay   system  Fores         y.  < 

Length      23.0                                                              Date 

of  analysis    1 

Saroh,   1945 

Mileage  Element  Factors 

Fuel 
Item                                                                       Funct  ion 

Distance  savings                                                                   ■} 

Non-fuel 
Function 

Roadway  surface   savings 

0 

Rise  and  fall  savings 

164 

Gradient  savings 

Alignment   savings 

2.203 

2  4^02 

Elimination  of  traffic   stops 

Miscellaneous  savings 

Total  Mileage  Savings 

|2,3G7 

Other  Ben 
Item 

#    2,202 

Time  Element  Factors 

Annual 
Type  of  Traffic                          Value  of 

Time  Savings 

Passenger  cars                                $ 

efit   Items 

Value 

9 

Trucks,    light                                       1,388 

Trucks,    medium                                           1. 1 

Trucks,   heavy                                       2,094 

Busses 

Total  Time  Savings                    $    3,6u7 

Total 

-t> 
f 

Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits 


£2,367 


Non-fuel  function 
benefits 


(Mileage  element  factors  $2,202 


(Time  element  factors  __, \_ 

(Other  benefit  items  # 


Total  Non-fuel  Function  Benefits 
TOTAL  ANNUAL  BENEFITS 


.$5,899 


8,266 


T  A  R  G  H  E  E   PASS 
A  I  N  T  E  N  A  N  G  I  ft  B  B  TIERMEIS  ANALYSIS 


TARGHL.,   Pi 
MAINTENANCE  &  BETTER 

HIGU.7AY  PR0J2CT  ANALYSIS 


Location  of  project  Montana  fz  Idaho County  0*Hatin  &  Fremont 

Description  of  project  Targheo   Pass   -  -  est  Yellowstone   -  :  t>o!:s   Inn 

llCCt.   FB  ..46 

Highway  number  Idaho  1'H  „  34 Highway   systenTorest   Hwy.  ft  Inderal -Aid 

Length    23.0  miles Date  of  analysis    I.frroh,  1345 ^ 

Analysis  made  by  ?.  :  .   Johnson Checked  by  


*ar  -  $  22,317  Kj 

2a 


Ca  r  |  ^5,877 

Bn  *  $  2,G50 

Bf  =  4     1.183 

KlCa=  .|?  25,677 

K3 
K2K3 


1-L 


2*3« 


22317 
Qs^ar/KlCa*        25877     =  0.86 


nr  n  2950 

^BnsBn/11!^^       25877     =  0.11 


1183 
QBfsBf/KiCa-       2?5077     =  0. 


I'tf 


i^s-^^BfS    "ra   «  0, 


Qc=0o7°7   ^s+^Bn*  qBf(l-K2K3))"    .707   (0.86  /  0.11  /  0.05)  =  0.72 


ASS  ANNUAL  COST 

CALCULATIONS 
HIGHWAY  PROJECT   ANALYSIS 


Location  of  project  -:  .on&ana  fthfl  County 


Gallatin         r     <ont 


Description  of  project  Targhee   lass   -  ./est  Yellows  bono  -  'Jacks    Inn 

:.:ont.  'i-'iT"46 
Highway  number  Idaho  III    ,34 Highway  system  forest   '^7*   ?■■  Federal -..id 

Length         23.0  miles Date   of  analysis    /;aroh'  1945 

CAPITAL  COSTS 
Item  Net  Gross*       Amort.  Annual 

Cost  Cost  Period  Capital   Cost 

Rights   of  way,    easements,   etc.      $ $__ v_ 

Clearing,    grading,   etc« 

Pavements  and  surfacing? 

Type_ , Mi 

Type ,  Hi 

Structures : 

Type Ft 

Type , Ft 

Type  Ft 

Signs,   lights,   signals   etc... 

Other   Construction  items:.... 

Unamortized  cost   old  const... 

1.   Total   annual   capital    cost. S        13,527 

310,550     2Cyrs  No   Intv— * 

MAINTENANCE   COSTS 
Item  Net  Gross** 

Cost  Cost 

Pavements   and  roadway  surfaces: 

Type        ,  Mi.    $ 


Type 

• 

1 

> 

» 

Mi. 
Mi. 

Ft. 

Ft. 
Ft. 

Roadbed,    shoulders   and  right  of  way 

Structures : 
Type 

Type 

Type 

Miscellaneous   general  maintenance 

Other  items 

"• 

2.   Total   annual  maintenance   cost 

OPERATION 
J.    Additional  mileage 

23  railfa  s  1 
COSTS 
at 

t  450 

per 

$10,350 
mile  $ 

TOTAL  ANNUAL  COSTS   (l   4  2   +   3) 

$5,077 

♦Gross  costs  comprise  net  costs  plus  10$  for  engineering  and  construction 
and  h$>   for  general  administration  and  overhead. 

**Gross  costs  comprise  net  costs  plus  6%   for  general  administration  and 
overhead  expense  <> 


TARGHEE  PASS 

!EI  BETT  -  ' 
HIGHWAY  PROJECT  AlOLTSIS  DETAILS 


Deficiency  factor     =     25/ 

Reoonstruotion  cost   =  621,100 

621,100  x   .25       =  1155,271 

Due  to  small   quantities    of  -work  done   each  year  the   cost   is    assumed  to  increase 
100/,  thus   cost  will   be   .310,550  or  an  average   of  ^15,527  per  year  for  20  years. 
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-GHLL   PASS 

MAHTSl  -  I                Time  Element;  Savings 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  project    Montana  &  Idaho  County    Gallatin  A  Fremont 

Description  of  project         Targhee   Pas3~^7e~st  Yell <ws t one ~Tac¥s" Inn 

Highway  number  ;  ont  FH  46,    Idaho  TH  54  Highway  System    porert  Hwy..  ?«dT*l-Aid 

Length         25.0  milflg Date   of  analysis_  ;>roh,   1945 

Routes 

A  B  C 

Annual   Traffic  Volume 

Private  Passenger   cars(per  year)  120.815            120  815 

Trucks,    light    (per   year) ~24j096 

Trucks,   medium   (per  year) . .  2  190                2190' ~ "" 

Trucks,   heavy   (per   year) l/s70          "T^RTO ~~ 

Busses    (per  year) l*'QfQ          -&*&3~- 

Other  traffic 

Totals . . . .  •. "~~ ' —    — — 

Private  Passenger  Cars  .  — " ■ 

Average  speed  (miles  perTour ) . .  43         43 

Distance  (Miles) — " ~ 

Time  (hours  per  trip).. ~?f —  — ^ 

Time  savings  per  vehicle "   '  '"^ —  *a*4- 

Value  of  savings ($/vehicle-hour)  ~~,n  Jl    ~~  

Annual  traffic  volume ,^'g"  — 

Value  of  time  savings, l^.ttlft — 

Total..... $ " — 

Trucks,  Light  y 

Average  speed  (miles  per  hour)..  3g         3fi 

Distance  (miles). 0 T? —  — — 

Time  (hours  per  trip). .... . .... .     ^~~    r|«- 

Time  savings  per  vehicle. ~ "^Z —  -a-jiI — 

Value  of  savings  (^/vehicle-hour)      ""cf*86 —  " " 

Annual  traffic  volume... ....  — 24*090 —    ~ 

Value  of  time   savings. ..... .  ;J,nfl — — 

A.OUH1.  .........  .  ....  „  ,,„  #  £      j.   „gg 

Trucks,  Medium  — ~~' ~~ — 

Average  speed  (miles  per  hour)..  35         31 

Distance  (miles) ~— _~ — „. 

Time  (hours  per  trip)..... ~~ ~ — 

Time   savings   per  vehicle.. *BBI1 —    *Z4J — 

Value  of  savings    ($/vehicle-hour)  — "  *i?^4 

Annual  traffic  volume.... — ' '  ' \  1    " 

Value   of  time   savings . ~ —  *o?l  "     ~~ ~ 

Total...., * — 215__. 

Trucks,  Heavy  -~-~ 21§ — 

Average  speed  (miles  per  hour).. 

Distance    (miles).. —22 —    . 28 

Time   (hours   per  trip). v... ^ — 23— 

Time  savings  per  vehicle. "^^ ■ 'H?l 

Value  of  savings    ($/vehicle-hour)  rW3 

Annual  traffic  volume... '  "ll«<17 

Value  of  time  savings 

Total 

Busses  ""'"    * **®& 

Average  speed  (miles  per  hour)..  L*L°S[  , 

Distance  (miles) — *  of  tstal 

Time  (hours  per  trip) ....'! — as  avera£e 

Time  savings  per  vehicle.. — —  — f°r  2°  yr# 

Value  of  savings  (^/vehicle-hour) - Period 

Annual  traffic  volume — — 

Total 9 . 

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS jf*5697"TTB?S 


_  .  . . 

HIGHWAY  PROJECT   ANALYSIS 


Mileage  Element  Savings 


Location  of  project  l.ontana  &  Idaho 


C o un t y    Gallatin  ?■:  Fremont 


Description  of  Project    Targhee   Pass   -  ..est  Yellowstone   -  Lacks   Inn 

Highway  number  -  ont   rh  46 P    Idaho  511  84HiShway  system    forest   iIv.'V.   &  Federal-Aid 
Length 23. u  MJlttl Date   of  Analysis  -.hf   j.945 


A 
Distance 

Length   (miles) 23 

Distance  saving   (miles) 

Average  annual  traffic   (tons)....  

Annual  traffic   saving   (ton-mi.)..  

Cost  ($/ton-mile) 

Annual  saving 

Total $ 

Surface 

Roadway  surface  type 4G3 

Saving  coefficient 

Aver,  annual  traffic  (ton-mi.)...  

Saving  ($/ton-mile) 

Annual  Saving 

Total $ 

Rise  and  Fall 

Rise  and  fall  (feet) 1.749 

Saving  (feet) 50 

Saving  (foot-tons)... L3.939.600~" 

Saving  ($/foot-ton) 3.42  x  10'b 

Annual  saving h9 

Total $~ ^ 

Gradient 

Gradients  in  per  cent 

Red'n  in  gradient 

Average  An.  traffic  (ton-mi.).... 

Saving  ($/ton-mile) 

Annual  saving 

Total $~   ZZHI 

Alignment 

Curvature  rating 8 

Points  improvement. 

Saving  (point-ton-miles) 

Saving  ($/point-ton-mile) .0.0001 

Annual  saving 

Total <$     H.203 

Traffic  Stops 

Number  per  year 

Eliminated  per  year. .. .t. ....... . 

Aver,   vehicular  weight    (tons).... 

Saving  ($   per  ton-per   stop) 

Annual   saving. 

Total $ 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS 


Routes 

B 
EXISTdO 

23 


403 


I.'.'.  0 


$  2,285 


TARGHEE  PASS 
MAIMTEMANCE  &  BEXXEKl  BIX 
MILE  AS]      .NT  SAVINGS  DETAILS 


Distance 

Same  both  roads 

Surface 

Same  both  roads  —  type  483 

nise  A  Fall 

Sinoe  this  work  is  to  be  done  over  a  25  year  period  the  full 
benefit  will  not  be  obtained  until  the  end  of  the  period,  when 
a  rise  and  fall  of  100  ft.  will  be  eliminated.   The  average 
benefit  will  therefore  be  ±§2.  or  50  ft. 

Gradient 

Same  for  both  roads 

Alignment 

25  year  improvement  will  make  a  4  pt.  improvement.  Average 
improvement  will  be  2  pt. 


. 


ASS 

: 

HIGB7AY  PRO  J  20  T  ANALYSIS 


Traffic  Benefits 


Location  of  project  ontana  &  Idaho 


County  Gallatin  k   Fremont 


Description  of  project  Tar5hee  rass  -  ""est  Yellowstone  -  haoks  Inn 

!'ont.  :"![  '4d 

Highly  number  Idah°  FH  34 


Length 


23.0  mil ei 


Highway  system  Forest-  . .   Federal-Aid 

Date  of' analysis       ■  roht   1945 

Mileage  Element  Factors 


Item 

Distance  savings 


Fuel 
Function 


Non-fuel 
Function 


Roadway  surface  savings 
Rise  and  fall  savings 
Gradient  savings 
Alignment   savings 


3Z. 


Elimination  of  traffic  stops 
Miscellaneous  savings 


1.101 


..... 


Total  Mileage  Savings_ 

Time  Element  Factors 


$    1,183 


4     1,101 


Other  Benefit   Items 


Type  of  Traffic 
Passenger  cars 


Trucks, 

light 

Trucks, 

medium 

Trucks, 

heavy 

Busses 

Annual 
Value  of 
Time  Savings 


894 

1W 


Item 


Value 


9 


To?r 


Total  Time  Savings 


1349 


Total 


9 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits 


*Ii2_ 


Non-fuel  function 
benefits 


(Mileage  element  factors  $1101 
(Time  element  factors 
(Other  benefit  items     $ 


Total  Non-fuel  Function  Benefits 


#950 


LI  33 


